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abstract: Since aproof based on sequent calculus is easy to understand for humm, it hae many
applications
including computer aided education. However, it is difficult to automate because its inference
process is
complex. We develop an interactive semi-automated sequent calculus prover by introducing an
analogycal




















































$A_{m}\vdash B_{1},$ $\cdots,$ $B_{n}$





(oxiom) . $S_{1},$ $S_{2},$ $S$
. , $(infer\mathrm{r}_{d}nce\tau^{u}ule)$ ,
:
$\frac{s_{1}}{s}$ $\frac{S_{1}S_{2}}{s}$ .






$(\forall(\forall p x \forall x(z_{\forall}p. p’.(x)(xxp p.(x))\Lambda(\forall x.q(x))\vdash p(z)\Lambda q(z)x))\Lambda(\forall x.q(x))\supset\forall x.(p(_{X})\Lambda q(x))^{\supset-}))\Lambda(\forall x.q(x))\vdash\forall x.(p(x)\Lambda q(x))^{\forall-\text{ }}(z),\forall x.q(x)\vdash p(z)\Lambda q(_{Z})^{\forall-\text{ _{}\Lambda-\text{ }^{}\wedge-:B}}q(z_{Z})\vdash p(z)p(z),q(z)\vdash q(z)p(x),\forall x.q(x)\vdash p(z)\Lambda q(z)^{\forall-\mathit{2}\in}p(),q(z)\vdash p(z)\Lambda q(z)$
1: $(\forall x.p(x))\Lambda(\forall x.q(x))\supset\forall x.(p(x)\Lambda q(x))$












, $A[x:=s]$ $A$ $x$
$s$ . , $t$
, $z$ . , $z$
.
,
. $P$ , $\vdash P$
$P$ ,
, $P$ . ,
$(\forall x.p(x))\Lambda(\forall x.q(x))\supset\forall x.(p(x)\Lambda q(x))$
1 .
3
$\frac{B,\Gamma\vdash\Delta\Gamma\vdash A,\Delta}{A\supset B,\Gamma\vdash\Delta}$ ( )
$\frac{A,\Gamma\vdash\Delta,B}{\Gamma\vdash\Delta,A\supset B}(\supset-\ddagger \mathrm{j})$
$\frac{A,B,\Gamma\vdash\Delta}{A\wedge B,\Gamma\vdash\Delta}$ (\triangle ) $\frac{\Gamma\vdash\Delta,A,B}{\Gamma\vdash\Delta,A\vee B}$ (V )
$\frac{\Gamma\vdash\Delta,A\Gamma\vdash\Delta,B}{\Gamma\vdash\Delta,A\Lambda B}$ (\Lambda - )
$\frac{A,\Gamma\vdash\Delta\Gamma\vdash\Delta,B}{A\vee B\Gamma\vdash\Delta}$ (\vee )






















(a) $\Phi\theta=\varphi$ $\theta$ .














, $\Phi_{1}=\forall x.P(x)\supset\exists x.P(x),$ $\Phi_{2}=$
$P\supset Q,$ $\Phi_{3}=P(a, b)$ $C_{\Phi_{1}}=$
$\forall x.P_{1}\supset\exists x.P_{2},$ $C_{\Phi_{2}}=\neg P_{3}\supset P_{4},$ $C_{\Phi_{3}}=P_{5}$
, . $|C_{\Phi_{1}}|=3,$ $|C_{\Phi_{2}}|=1,$ $|C_{\Phi_{3}}|=0$
$\Phi_{1}=P\supset P$,
$\Phi_{2}=(P\vee(Q\Lambda\neg Q))\supset P$,





$\Phi_{8}=(P\Lambda(P\supset Q))\supset Q$ ,
$\Phi_{9}=(\neg P\vee Q)\supset(P\supset Q)$,
$\Phi_{10}=(P\supset R)\supset((Q\supset R)\supset((P\vee Q)\supset R))$,
$\Phi_{11}=\exists x.P(x)\vee\exists x.Q(x)\supset\exists x.(P(x)\vee Q(x))$ ,
$\Phi_{12}=\forall x(P(x)\supset Q(x))\Lambda\exists x.P(x)\supset\exists x.Q(x)$,
$\Phi_{13}=\exists x.(P(x)\Lambda Q(x))\Lambda\forall x(P(x)\supset h(x))$
$\Lambda(\forall xQ(x)\supset r(x))\supset\exists x.(h(x))\Lambda r(x))$ ,
$\Phi_{14}=\forall x(P(x)\supset Q(x))\Lambda P(c)\supset\exists x.Q(x)$ .
3: $SB$
01: function search $(\varphi, SB, C)$ ;
02: while $\mathrm{C}\neq\emptyset$ do
03: $C\in C$ ;
04: $C:=C-\{C\}$ ;
05: if $C$ $\varphi$ then
06: while $(\Phi, P7^{\cdot}\Phi)\in SBc$ do




09: end of while
10: ( $\varphi$ $c$. , $SBc$.
)
11: $C:=\{C’\in C|C\leq C’\}$
12: end of if
13:and of while
14:





1 , $\mathrm{e}|$ ,
$*$ , .
, , $C_{\Phi_{1}},$ $C_{\Phi_{2}},$ $C_{\Phi_{3}}$ , $\forall*\supset\exists*$ ,
$\neg*\supset*,$ $*$ .
2 $\leq$ , $C$
$SB$ SB
:
$=$ { $(C,$ $D)|$ \mbox{\boldmath $\theta$} , $C=D\theta$},
$SB_{C}$ $=$ $\{(\Phi, Pr_{\Phi})\in SB|\Phi\leq C\}$ .
, SB $SB$
, .
1 $\leq$ , 2
:
1. .
2. $BS$ , $C_{1},$ $C_{2}$ .





$SB$ 4 Search(\mbox{\boldmath $\varphi$},
$SB,$ $C)$ .





1 4 14 $SB$
8 4 :
$C=\{\begin{array}{llll}c_{1}=*\supset* c_{2}=(**)\supset * C_{3}=*\supset(*\supset*) c_{4}=(*\wedge*)\supset *c_{6}=(**)\supset\exists* c_{6}=(*\vee*)\supset(*\supset*) c_{7}=(*\supset*)\supset(*\supset*) c_{8}=(*\wedge*)\supset\exists* \end{array}\}$.
, $\varphi=(\exists x.p(x)\Lambda q)\supset\exists x.p(x)$
$SB$ :
1. , 4 , ( )
$\varphi$ .
5: . , $c_{1},$ $\cdots c_{8}$
. $C_{1}=*\supset*,$ $C_{2}=(*\vee*)\supset*,$ $C_{3}=*\supset$




2. $C_{8}$ , $\Phi_{12},$ $\Phi_{13},$ $\Phi_{14}\in SB_{C_{8}}$ $\varphi$
.
3. , $C_{8}\leq C’$ $C’$
, C , $SBc_{4}$
$\varphi$ .





























, $(p\Lambda q)\supset(r\supset(p\Lambda q))$
, 5 , “search”
. , A ( 5
) , ( 5 ).








, $\text{ }$ Search
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